This study conducts an investigation into the sustainability of the Indian current account using data for 1950 onwards. A necessary condition for current account sustainability is that exports and imports are cointegrated.
Introduction
In recent years, many researchers have expressed great concern at the current account deficits exhibited by less developed countries (LDCs).
1 A variety of factors have been advanced in explaining these imbalances. With respect to the 1980s and 1990s where large increases in LDC current account imbalances were observed, the main explanations have included the dramatic fall in commodity prices, the global recessions of 1981-82 and 1991-93 which caused a contraction in world trade, and increased protectionism in the developed world against LDC exports. The Indian economy has become more open in recent years especially since 1991, and it is now more integrated with the world economy with an expanding export sector. Against this background, the purpose of this paper is to assess whether Indian current account deficits are sustainable in the long run. For this purpose, parametric and non-parametric unit root and cointegration tests are applied to annual Indian data over the study period . Additionally, we seek to empirically assess the initial (and ongoing) impact of India's process of economic liberalisation on the current account.
There are several points of research interest related to this study. First, we assess whether there is more evidence of sustainability in the period after liberalisation. Second, a sustainable current account is consistent with the sustainability of external debts. Given that a policy of curtailing imports as a means of reducing current account deficits has been regarded as unacceptable by LDCs on the grounds of stifling growth and development objectives, LDCs have typically opted to fund widening current account balances through further borrowing but this has led to unacceptably high debt-service to exports ratios. The current account deficits have therefore contributed towards LDC debt and a potential downward spiral of negative basic transfer (loss of foreign exchange and a net outflow of capital) associated with dwindling foreign reserves and stalled development prospects. However, a sustainable current account might indicate there is no incentive for the country to default on its external debts. Temporary current account deficits are not necessarily 'bad' as they reflect the reallocation of capital to countries where capital is more productive. However persistent deficits are more serious.
They may lead to increased domestic interest rates to attract foreign capital and, in addition to this, the accumulation of external debt owing to persistent deficits. This would imply increasing interest payments that impose an excess burden on future generations.
A third key reason for carrying out this research is that this is the first study that conducts a formal cointegration analysis of Indian current account sustainability using a range of unit root and cointegration tests. In doing this, there are two potential problems associated with using standard Johansen cointegration tests insofar as such tests assume linearity and they do not address the issue of structural breaks. This paper utilises a non-parametric cointegration test (Breitung 2002 ) that allows us to relax the restrictive linearity assumption. To address the issue of structural breaks we adopt a twofold approach: recursive and rolling estimation is carried out on the one hand and structural breaks are identified and taken into account on the other.
In addition to this, we also employ a recently developed parametric cointegration test (Saikkonen and Lutkepohl 2000a, b, c) (S&L) which is asymptotically superior to one proposed by Johansen (1995) .
A fourth reason of interest attached to this study is that the sustainability of the current account is consistent with intertemporal models of current account deficits and hence supports its validity (see Husted 1992) .
The modern intertemporal model of current account determination uses consumption smoothing behaviour to predict that the current account acts as a buffer to smooth consumption in the face of shocks. This implies that exports and imports should be cointegrated with a coefficient of unity. Fifth, as argued below, the majority of the existing literature on current account sustainability has focussed on the OECD countries. This study contributes to the current account sustainability debate in LDCs for which there is a far more limited number of studies. Finally, this study reinforces the results of previous studies that highlight the limited role that exports played prior to the 1991 liberalisation for the Indian economy (see Sharma and Panagiotidis 2005) .
The paper is set out as follows. Section 2 discusses the relevant literature. The third section describes the data and methodology. The fourth section discusses the results. We find evidence that suggests that exports and imports are cointegrated. However, the restrictions that satisfy sustainability are only satisfied in eight cases. The final section concludes.
Literature
Recent studies of LDC external balances include studies such as Coakley and Kulasi (1997) , who find that the trade balance is stationary and therefore sustainable for India but not Korea and Taiwan, while the studies by Chortareas et al (2004) and Keating and Keating (2003) who document mixed evidence on external debt sustainability for a number of Latin American countries. Early studies that investigate the stationarity of the current account deficit have mainly examined OECD countries and include, inter alia, Trehan and Walsh (1991) and Wickens and Uctum (1993) who look at the US, Otto (1992) who looks at the US and Canada, Liu and Tanner (1996) who examine the G7 countries, and Gundlach and Sinn (1992) who examine a larger sample of twenty three countries. These studies generally find that current accounts are non-stationary for several major industrialised countries.
Using US data for 1967-89, Husted (1992) finds that the US imports and exports are cointegrated, though with an increase in the equilibrium deficit since 1983. Finally, Apergis et al. (2000) and Tang (2006) respectively find that the Greek and Japanese current account are sustainable using unit root and cointegration tests that allow for structural breaks.
More recently, Wu (2000) and Wu et al. (2001) confirm sustainability of OECD current account deficits using panel data unit root and cointegration tests. Similarly, Coakley et al. (1999) look at the case of LDCs using panel data unit root tests. However, these studies are not country-specific in the sense that they focus on the group estimates of the long-run relationship between exports and imports without detailed consideration of which members from within the panel are responsible for non-rejection or rejection of the sustainability hypothesis. This issue is emphasized by the panel data study of Holmes (2006) who finds that sustainability is more likely to hold for the nonEuro rather than the Euro based economies. More recently Calderon et al. (2007) analyse the behavior of the current account deficits in Africa and conclud that they are not persistent and are positively linked with economic growth.
India's case
Previous research on India's current account balance is most often carried out within the wider context of capital flows, exchange rate adjustments and India's debt position (see Acharyya 1994 , Singh 2002 , Go and Mitra 1998 , Shah and Patnaik 2005 , and Anoruo and Ramchander 1998 .
Research on the evolution of, and adjustment patterns for, India's current account is limited and most research tends to focus on capital flows, volatility issues and the role of capital controls and national debt (in relation to India's high fiscal deficit). The sustainability of India's current account has rarely been addressed systematically in the literature, and possible co-integrating relationships are not examined in a parametric or nonparametric framework. Shah and Patnaik (2005) touch upon some issues related to the sustainability of current account deficits, but mainly concern themselves with an examination of institutional factors, policy rules and the effects of capital flows. Razmi (2005) tests the validity of the balance of payments constrained growth (BPCG) model for the case of India, using the Johansen framework and finds support for the BPCG model over the long run only.
In its early industrialisation period (1950s to the 1970s), India had a low savings rate ranging between 9.8% and 17.2% (RBI: Handbook of Statistics on the Indian Economy 2004). Indian economic planners were well aware of the opportunity to use current account deficits and net capital inflows to supplement domestic savings and to increase the levels of investment within the economy, so as to attain higher levels of growth.
However, persistent large-scale trade deficits can be burdensome because of the associated transfer of wealth to the rest of the world and the burden imposed on future generations. In the context of low levels of savings, low levels of foreign direct investments and capital flows, and low levels of investment in the domestic economy, high current account deficits can often be viewed as a regrettable necessity in order to augment investment and growth. In the past, low export levels, pegged exchange rates and low trade to GDP ratios have also contributed to a significant stock of external debt.
Such thinking is reflected in the following (Mohan 1996:49) : 
Data and Methodology
This study employs annual Indian data for imports, exports and the current 
Unit Root Test with Structural Break
Unit root testing is a key part of our investigation in terms of current account stationarity as well as the time-series properties of exports and imports. If there is a shift in the time series, it should be taken into account in testing for a unit root otherwise the ADF test may be distorted if the shift is simply ignored. Saikkonen and Lutkepohl (2002) and Lanne et al (2002) have proposed the following model: 
Specifying the Cointegrating Rank
Three methodologies are used to test for cointegration between exports and imports. These are the trace test developed by Johansen (1995) , the two-step procedure proposed by (Saikkonen and Lutkepohl 2000a, b, c) and the nonparametric test for cointegration proposed by Breitung (2002) .
In Johansen's (1995) notation, we write a p-dimensional Vector Error
Correction Model (VECM) as: 
where the λ j are the eigenvalues obtained by applying reduced rank regression techniques.
In the case of Saikkonen and Lutkepohl (2000a, b, c) , a two-step procedure is considered in which the mean term ( μ 0 ) is estimated in a first step by a feasible GLS procedure. Substituting the estimate for μ 0 in the equation below, one can apply an LR-type test based on a reduced rank regression.
The resulting test statistic has an asymptotic distribution that is different from the one obtained for the intercept version. Saikonnen and Lutkepohl regression of Johansen (1995) and Saikonnen and Lutkepohl (2000) procedures, like many others, require the estimation of various structural and nuisance parameters. For example, a vector autoregressive (VAR) lag order must be specified and the lag parameters estimated. To get around this problem we employ the recently developed nonparametric test for cointegration due to Breitung (2002) and Breitung and Taylor (2003) where no lag structure or deterministic terms need to be estimated.
This latter test has a number of important advantages: First, the short-run component does not affect the asymptotic null distribution of the test statistic and as a result, the test is robust against deviations from the usual assumption of linear short-run dynamics. Second, the outcome of the test does not depend on the lag length or the inclusion of a trend or a constant. By employing the Breitung (2002) and Breitung and Taylor (2003) test, we are able to investigate the possibility of non-linear relationship between the two exports and imports.
Results
We consider four unit root tests: (i) the Augmented Dickey Fuller (ADF),
(ii) the Phillips-Perron (PP), (iii) the Breitung (2002) and Breitung and Taylor (2003) and (iv) a test proposed by Saikkonen and Lutkepohl (2002) and Lanne et al (2002) (unit root test with structural break). The first two tests are well known in the literature. Breitung (2002) and Breitung and Taylor (2003) propose a nonparametric unit root test which is robust to structural breaks. Saikkonen and Lutkepohl (2002) and Lanne et al (2002) have proposed a test for processes with level shift. A shift dummy was used in this study based on the residuals analysis. The choice of break data is based on simulation results and the AR order on the relevant information criteria. The unit root tests for each series are presented in Tables 1 and 2 .
There is evidence that both exports and imports are integrated of order one i.e. they are I(1). All tests suggest that the first differences of the series are stationary. A break in 1958 was found for both imports and exports. This date is associated with the severe and increasing trade deficit, severely depleted foreign exchange reserves, an overvalued rupee and high inflation that characterised the entire 1950s.
We also test the current account (expressed as a percentage of GDP) for a unit root by employing the group of tests outlined above with the addition of test procedure suggested by Zivot and Andrews (1992) . The results are presented in Tables 3, 4a In a rolling window framework (rolling estimates with a 42 observations window), the null that c(2)=0 is rejected all the time (see Figure 4) . However, the Breitung test produces a simulated p-value of 0.068 and rejects nonstationarity at the 10% level. Zivot and Andrews (1992) and Saikkonen and Lutkepohl (2002) produce different break dates, as one might expect, since they make different assumptions (see also the Bai and Perron (1998) test for multiple unknown structural breaks in the Appendix).
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Having established that both exports and imports contain a unit root we can proceed to investigate the existence of a cointegrating relationship.
Moreover, by employing rolling and recursive cointegration we reveal whether and how the relationship between imports and exports has evolved over time. Table 5 presents the results using all the available data. At the 5% significance level, all three tests reject the null hypothesis r=0 (no cointegration) in favour of the alternative that there exists one cointegrating relationship This provides evidence consistent with the rejection of the hypothesis that the Indian current account is unsustainable. In addition to satisfying the necessary condition for sustainability, the VECM reported in Table 6 indicates that a (1,-1) restriction on β can be accepted using a Wald test.
However, this is only part of the story. Among other factors that could alter the relationship between the exports and imports,, India had different policy and exchange rate regimes over the study period. At this point, it is pertinent to answer two questions: First, would our results change if we were to employ an expanding window or would we reach the same result if we were to employ the same methodology that existed a couple of years ago? Second, would there be any difference if we were to employ a rolling window? If the cointegrating relationship has changed, then this approach can provide insights into structural change (see Hansen and Johansen 1999) . 
Conclusions
This study conducts an investigation into the sustainability of the Indian current account over the study period 1950-2003 . A necessary condition for current account sustainability is that exports and imports are cointegrated.
Using a rolling and recursive framework, we employ a range of parametric and non-parametric tests for cointegration that allow us to relax the assumption of linearity and obtain valuable new insights. Evidence in favour of a sustainable current account emerges in the late 1990s which is the time period following the 1991 liberalisation of the Indian economy. However, there is evidence against sustainability (cointegration) for the period prior to this. This finding may be seen in the context of an increasing importance of exports-especially service exports-to the Indian economy. 
basis of a Gaussian AR(p) model for z(t)-z(t-1), in batches of
k replications (1000 in this case). The errors are drawn from the normal distribution with zero mean and variances the squared OLS residuals (wild bootstrapping). Lanne et al. 2002 -3.48 -2.88 -3.48 -2.88 Note: Unit Root test with structural break is the unit root tests suggested by Saikonen and Lutkepohl (2002) and Lanne et al (2002) . The p-values for the Breitung are simulated (1000 simulations of Gaussian random walks). The p-values for r=0 correspond to the last points in Figure 5 . From the assumption, the transitory component denoting the cointegration relationship can be generated by any process.
To test the number of cointegrating vectors, Breitung (2002) has proposed the following problem about the n x n matrix A t , B t . Hence, the test statistic is the following. 
APPENDIX: BAI AND PERRON (1998) APPROACH FOR MULTIPLE STRUCTURAL
BREAKS (Estimated using R 2.4.1 and the package strucchange.) Bai and Perron (1998) 1966 1977 1984 m = 4 1956 1966 1977 1984 m = 5 1956 1966 1977 1984 1993 m = 6 1956 1963 1970 1977 1984 1993 Fit For dating multiple structural breaks using Bai and Perron's (BP) 
